Computational Methodology
We utilize density functional theory (DFT) 1 as implemented in the Vienna ab initio Simulation Package (VASP). 2, 3 The exchange-correlation functional were approximated by the Perdew-Burke-Ernzerhoff (PBE) implementation of the Generalized Gradient Approximation (GGA) functional. 4 The wavefunctions were described by the Projector Augmented Wave (PAW) 5 theory combined with a kinetic energy cutoff of 520 eV and were sampled on a Monkhorst-Pack mesh with a k-point density of 1000/(number of atoms in the unit cell). For voltage and stability calculations, spurious self-interaction errors on d-electrons were accounted for by adding a Hubbard-U correction. 6, 7 The U values obtained by Jain et al. were used. 8 Ionic migration barriers were calculated using the Nudged Elastic Band (NEB) method 9 with a total of 9 images between the endpoints. Standard GGA is used in the NEB calculations owing to the problematic convergence of GGA+U NEB calculations. 
Comparison of stable sites and migration paths for Na and Mg ions
The stable sites for Na and Mg differ in displacement from the channel centroid, which is indicated by a dashed circle in in Figures 2a and 2c . The stable site for Na (Fig. 2a) is in a part of the channel which is 17.5% larger in the b direction compared to the stable site for Mg (Fig. 2c) . (Fig. 3b, d , f in the main manuscript). In contrast, the motion of the Na ion is predominantly in the a direction and only a single maximum is observed (Fig. 3a, c, e in the main manuscript). In the discharged limit, the Mg site more closely resembles the Na site, resulting in a migration energy profile similar to the one observed for Na ions ( 
